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Figure S1, Flow cytometry gating strategies for 14 days of mechanical overload (MOV) 
experiments, Related to Figure 1. 
(A) Flow cytometry plots showing a lack of tdT fluorescence in Tam-treated R26-tdTfl/fl 14 day MOV 
plantaris muscle. 
(B) Flow cytometry plots showing tdT fluorescence in Veh-treated Pax7-tdT 14 day MOV plantaris 
muscle; forward and side scatter area gating not shown. 
(C) Flow cytometry plots showing tdT fluorescence in Tam-treated Pax7-tdT 14 day MOV plantaris 
muscle; forward and side scatter area gating not shown. 
(D) Vcam+/tdT+ satellite cells in resting Tam-treated Pax7-tdT muscle, illustrating the specificity of tdT to 
satellite cells under non-stressed conditions. 
Supplemental Figure 1
14 d MOV Tamoxifen-Treated tdT Parental
14 d MOV Vehicle-Treated Pax7-tdT (100k cells)

















































































































Figure S2, Presence of tdTomato (tdT) protein and mRNA in non-satellite cells (SCs) during 14 
days of mechanical overload (MOV) is not attributable to off-target recombination, Related to 
Figure 2. 
(A) Levels of tdT recombination in cultured primary myogenic progenitor cell (MPC) control conditions (tdT 
parental, in vivo vehicle (Veh)-treated Pax7-tdT, and in vivo tamoxifen (Tam)-treated Pax7-tdT), CD31- 
Vcam- DAPI- (viable non-satellite cells), and CD31+ Vcam- DAPI- (viable endothelial cells) populations 
from the Tam-treated Pax7-tdT 14 day MOV experiment in Figure 2, measured via qPCR. The specific 
and efficient primers from Jahn et al. (Jahn et al., 2018) were utilized, which amplify the non-recombined 
stop cassette, and 1 ng of DNA was loaded in duplicate for each condition. Data are presented as 40 
minus cycle threshold (40-Ct), mean±SE. 
(B) The qPCR product from panel (A) was electroporated on a 2% agarose gel to confirm presence of a 










































Figure S3, Control experiments providing evidence that neither stop cassette read-through nor 
off-target recombination explains tdTomato (tdT) expression in non-satellite cells after 14 days of 
mechanical overload (MOV), Related to Figure 3. 
(A) Schematic illustrating truncated versus full-length tdT transcript. Truncated transcript is generated by 
transcription up to the stop sequence, the product of which is polyadenylated and appears in 3’ scRNA-
seq analysis. Truncated transcript is abundant in the absence of recombination, whereas full-length 
transcript more commonly appears once recombination removes the stop cassette. 
(B) UMAPs showing abundance of full-length tdT transcript in Tam-treated R26-tdTfl/fl 14 d MOV plantaris 
muscle versus Tam-treated Pax7-tdT 14 day MOV plantaris muscles subjected to scRNA-seq. The ratio 
of truncated:full length tdT was utilized to account for background levels of stop cassette read-through, 
and confidence in full-length tdT above the levels of read-through are displayed as FDR. 
(C) The same UMAPs as in (B) but showing the Log2 counts of truncated tdT transcript. There is an 
absence of truncated tdT in Pax7+ and MyoD+ satellite cells in Tam-treated Pax7-tdT 14 day MOV 
plantaris muscles, which is indicative of recombination and the loss of the stop cassette, whereas all other 
cell populations in parental and Pax7-tdT conditions have high levels of truncated tdT transcript. 
(D) Violin plots showing truncated tdT transcript levels across different cell populations in parental and 
Pax7-tdT muscle. Truncated transcript is abundant in all cell types except satellite cells in the Pax7-tdT 
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Figure S4, Transcriptional comparison of tdTomato (tdT)-high (log2>2) to tdT-null endothelial cells 
in Tam-treated Pax7-tdT muscle after 14 days of mechanical overload (MOV), Related to Figure 3. 
(A) Heatmap showing genes (primarily ECM-related) down-regulated in endothelial cells (ECs) 
concomitant with higher tdT levels during 14 days of MOV. 
(B) Genes that were significantly elevated (adj. p<0.05) concomitant with lower levels of tdT. NS = not 
significant, MNA = median normalized average. 
(C) The top 100 miRNAs enriched in MPC EVs [from (Murach et al., 2020c)] were cross-referenced 
against predicted targets for genes in endothelial cells that were significantly down-regulated in our 
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Figure S5, Flow cytometry gating for Pax7-tdT and Pax7-DTA 96 hour mechanical overload (MOV) 
scRNA-seq experiments, Related to Figure 4. 
(A) Flow cytometry gating for Tam-treated Pax7-tdT 96 hr MOV experiment. 
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KEY RESOURCES TABLE 
REAGENT or RESOURCE SOURCE IDENTIFIER 
Antibodies/Stains   
4’,6-diamidino-2-phenylindole Life Technologies D35471 
Phalloidin Invitrogen A12379 
αVcam/Cd106 BioLegend 105704 
αCd31/Pecam Invitrogen 11-0311-82 
αCd45 BioLegend 103108 
αSca1/Ly-6A/E BD Pharmingen 557405 
APC-Streptavidin BioLegend 405207 
αDystrophin Abcam ab15277 
Picosirius Red Electron Microscopy Sciences 26357-02 
Pax7 DSHB Pax7 
Chemicals   
Tamoxifen Sigma-Aldrich T5648 
Deposited Data   
Single Cell RNA Sequencing  GEO GSE142529 
Mouse Models   
Pax7CreERT2 Jackson Laboratory 017763 
R26LSL-tdTomato Jackson Laboratory 007905 
R26Diptheria Toxin A Jackson Laboratory 010527 
C57BL/6J Jackson Laboratory 000664 
Software   
Zen v2.5 Zeiss  
Prism v8 GraphPad  
FlowJo v10.4.2 Flowjo LLC  
Loupe Cell Browser v3.1.0 10x Genomics  
Cell Ranger v3.0 10x Genomics  
Seurat v3.0.2 Satija Lab (Butler et al., 2018) 
Partek Flow Partek  
scVelo Helmholtz Center Munich (Bergen et al., 2020) 
PAGA Helmholtz Center Munich (Wolf et al., 2019) 
ConcensusPathDB release 34 Max Planck Institute (Kamburov et al., 2012) 
TargetScan release 7.2 Whitehead Institute (Agarwal et al., 2015) 
miRDB Washington University (Wong and Wang, 2014) 
miRMap Geneva University (Vejnar and Zdobnov, 2012) 
RNAhybrid Bielefeld University (Krüger and Rehmsmeier, 2006) 
Oligonucleotides (PCR)   
Pax7 F Sigma Aldrich 5’GCTGCTGTTGATTACCTGGC’3 
Pax7 Wild Type R Sigma Aldrich 5’CTGCACTGAGACAGGACCG’3 
Pax7 Mutant R Sigma Aldrich 5’CAAAAGACGGCAATATGGTG’3 
tdTomato WT F IDT 5’AAGGGAGCTGCAGTGGAGTA’3 
tdTomato WT R IDT 5’CCGAAAAGGGAAGTC’3TCTGT 
tdTomato Mutant F IDT 5’CTGTTCCTGTACGGCATGG’3 
tdTomato Mutant R IDT 5’GGCATTAAAGCAGCGTATCC’3 
tdTomato Recombination F IDT 5’ATCATGTCTGGATCCCCATC’3 





KEY RESOURCES TABLE (cont.) 
REAGENT or RESOURCE SOURCE IDENTIFIER 
Oligonucleotides (RT-qPCR)   
18s F IDT 5’TTCGGACGTCTGCCCTATCAA’3 
18s R IDT 5’ATGGTAGGCACGGCGACTA’3 
Gapdh F IDT 5’GACGGCCGCATCTTCTTGT’3 
Gapdh R IDT 5’CACACCGACCTTCACCATTTT’3 
tdTomato F IDT 5’CCTGTTCCTGGGGCATGG’3 
tdTomato R IDT 5’TGATGACGGCCATGTTGTTG’3 
Wisp 1 F IDT 5’CAGCACCACTAGAGGAAACGA’3 
Wisp 1 R IDT 5’CTGGGCACATATCTTACAGCATT’3 
 
EXPERIMENTAL MODEL AND SUBJECT DETAILS 
Animals 
Pax7CreER/+-tdTomatofl/+ (Pax7-tdT) mice were generated by crossing male homozygous 
Pax7CreERT2 mice (Murphy et al., 2011), purchased from Jackson Laboratory, Bar Harbor, ME, 
with female R26LSL-tdTomato mice (Madisen et al., 2010), also purchased from Jackson Laboratory, 
as previously described by our laboratory (Murach et al., 2020). In these mice, tamoxifen 
treatment induces Cre activity, which deleted a stop cassette upstream of the tdT containing 
transgene which was inserted into the Rosa26 locus. Administration of tamoxifen to Pax7-tdT 
mice induces robust expression of tdT specifically in satellite cells within skeletal muscle. 
Pax7CreER/+-Diptheria Toxin A (Pax7-DTA) mice were generated the same way as Pax7-tdT 
mice, only using the DTA mouse (Wu et al., 2006) purchased from the Jackson Laboratory, as 
previously described by our laboratory (McCarthy et al., 2011). Administration of tamoxifen to 
these mice results in >90% ablation of satellite cells across various skeletal muscles (Fry et al., 
2014; McCarthy et al., 2011; Murach et al., 2017a). Mice were genotyped via tail snip and 
NaOH digestion, then polymerase chain reaction for 40 cycles using GoTaq G2 chemistry 
(Promega, Madison, WI, USA), followed by electroporation of the PCR product on 1.5-2.0% 
agarose gel to visualize DNA bands. C57BL/6J mice were also purchased from the Jackson 
Laboratory for generating wild-type myogenic progenitor cells (MPCs). Experiments and animal 
care were performed in accordance with the University of Kentucky Institutional Animal Care 
and Use Committee. All mice were housed in a temperature- and humidity-controlled room and 
maintained on a 14:10 light:dark cycle, with standard chow and water ad libitum. All mice for in 
vivo experiments were >3 months old at the onset and were a mix of males and females, 





Mouse treatment, synergist ablation overload surgery, and tissue collection 
Mice were injected intraperitoneally with vehicle (15% ethanol in sunflower seed oil) or 
tamoxifen (2 mg/day, suspended in ethanol and sunflower seed oil) for five days, then given a 
minimum two-week washout period before any experimentation ensued, as previously 
described by our laboratory (McCarthy et al., 2011). Mice for the experiments in Figure 7 were 
treated with vehicle or tamoxifen for 5 days beginning 96 hours into overload. Mice underwent 
bilateral synergist ablation surgery to induce hypertrophy of the plantaris muscle (Fry et al., 
2017; Kirby et al., 2016; McCarthy et al., 2011). Briefly, mice were anesthetized using 95% 
oxygen and 5% isoflurane gas, then ~1/3 of the gastrocnemius/soleus complex was removed, 
careful not to disturb neural or vascular supply. Sham surgery involved all procedures except for 
excision of muscle. Following recovery from surgery, mice were euthanized via lethal dosage of 
sodium pentobarbital and cervical dislocation at the designated time point.  
 
Primary muscle-derived cell isolation, maintenance, and experimentation 
To isolate mononuclear cells from muscle for Pax7-tdT experiments, the detailed fluorescent 
activated cell sorting (FACS) protocol from the Rando laboratory was employed (Liu et al., 
2015), consistent with our previous work (Murach et al., 2020). After a single cell suspension 
was made from fresh muscle using collagenase followed by collagenase and dispase, it was 
filtered through a 40 µm strainer and incubated with antibodies against Vcam, Cd31, Cd45, and 
Sca1 at 4°C; a biotinylated secondary antibody was used for Vcam. See Key Resources Table 
for antibody information. Cells were pelleted (500 x g for 5 minutes), re-suspended, and sorted 
using an iCyt FACS machine (Sony Biotechnology, Champaign, IL, USA). Debris and dead cells 
were gated out using forward/side scatter profiles and/or DAPI. For evaluating the paracrine 
effects of primary MPCs on primary fibrogenic cells, the cryopreserved cDNA from previously-
published experiments was utilized (Fry et al., 2017; Fry et al., 2014). In brief, a single cell 
suspension was made and primary muscle-derived cells were purified via a pre-plating 
technique (Rando and Blau, 1994). Adherent cells (analogous to FAPs) (Contreras et al., 2019), 
confirmed to be >95% Tcf4+ via immunocytochemistry (Fry et al., 2017), were maintained on 
uncoated plates in growth media (DMEM + 20% fetal bovine serum + 5 ng/ml basic fibroblast 
growth factor). The non-adherent cells from the pre-plate were transferred to and maintained on 
collagen-coated plates, and were confirmed to be MPCs due to being >97% MyoD+ via 
immunocytochemistry (Fry et al., 2017). Detailed methods on the treatment of primary fibrogenic 
cells with MPC conditioned media, MPC and fibrogenic cell co-cultures, fibrogenic cell 
incubations with MPC EVs, and miR-206 mimic/scramble transfection into primary fibrogenic 
cells are found in our previous publications (Fry et al., 2017; Fry et al., 2014). To summarize, 
media from C57BL/6J MPCs or primary fibrogenic cells were conditioned for 24 hours, then 
incubated on primary fibrogenic cells for 24 hours. MPC conditioned media (24 hr) was also 
used to isolate EVs via ExoQuick TC (Systems Biosciences, Mountain View, CA), as previously 
described by our laboratory (Fry et al., 2017; Murach et al., 2020), then incubated on primary 
fibrogenic cells for 24 hours (no EVs served as the control). Co-culture of MPCs with fibrogenic 
cells for 24 hours was accomplished using transwell inserts (co-culture with fibrogenic cells 
served as the control). Transfection of miR-206 mimic or scrambled control oligonucleotide into 
fibrogenic cells was carried out using 50 nM Lipofectamine 2000 (Life Technology) for 6 hours, 
then cells were harvested 24 hours later. 
 
Extracellular vesicle isolation and visualization 
In vivo tamoxifen-treated Pax7-tdT MPCs were expanded to high confluence, as previously 
described by our laboratory (Murach et al., 2020). MPC conditioned growth media was collected 
after 24-48 hours. For ultracentrifugation isolation of EVs, conditioned media was cleared of 
debris (3,000 x g for 15 minutes), diluted in PBS, then spun at 118,000 x g for 6 hours. The 
resulting EV pellet was reconstituted in 100 µl of PBS and used for high-resolution imaging 
analysis. To visualize tdTomato-containing vesicles in solution, a 40 µL sample of the vesicle 
suspension was placed on a glass coverslip. The fluorescence was imaged on an inverted 
microscope (Olympus IX81) using a 60X 1.49 NA oil immersion objective, an electron 
multiplying charge couple device, and 561 nm laser excitation. Sequential frames (10 ms) were 
collected for a duration of 1 minute. Images were processed and analyzed using ImageJ.  
 
RNA and DNA isolation from primary muscle cells  
For cellular RNA extraction from direct-sorted cells, the cells were lysed in TRIzol reagent, and 
RNA was extracted using the Zymo MiniPrep kit (Zymo Research, Irvine, CA, USA) with slight 
modification; the aqueous phase from TRIzol combined with 3-bromo-chloropropane was added 
directly to the spin column, and not the TRIzol itself (as suggested by the manufacturer). RNA 
concentration and quality were assessed via NanoDrop (Thermo Fisher Scientific, Waltham, 
MA, USA) and Bioanalyzer (Agilent, Santa Clara, CA, USA). Quantitative reverse transcription 
PCR (RT-qPCR) was used to detect tdT message in direct-sorted cells (tdT primer previously 
validated in Murach et al. 2020a, 0.2 ng reactions in duplicate, normalized to 18S or Gapdh). All 
reactions were performed with Sybr PowerUp chemistry (Thermo Fisher Scientific) using a 
QuantStudio 3 PCR machine (Thermo Fisher Scientific), and relative gene expression analysis 
was performed with the 2-𝚫𝚫CT equation where the control condition was used for normalization. 
RNA extraction from primary fibrogenic cells for the in vitro experiments was carried out as 
previously described (Fry et al., 2017). After TRIzol extraction, RNA quality and concentration 
were assessed via NanoDrop, and cDNA synthesis was performed using qScript cDNA 
Supermix (Quanta Biosciences). Gene expression was analyzed via RT-qPCR as described 
above using 2 ng of cDNA per reaction in duplicate, the geomean of 18S and Gapdh for 
housekeeping purposes, and the 2-𝚫𝚫CT equation where the control condition was the normalizer. 
Primers for Wisp1 were from Tong et al. (Tong et al., 2016), and were validated as specific and 
efficient by our laboratory. For DNA extraction, alcohol was added to TRIzol used for RNA 
extraction and the DNA was pelleted via centrifugation, according to manufacturer instructions. 
DNA was then isolated using the Qiagen DNA microkit, as previously described by our 
laboratory for small samples (but without the use of carrier RNA) (von Walden et al., 2020). 
DNA concentration was then determined using Bioanalyzer and Qubit (Invitrogen), and 1 ng of 
DNA was used for qPCR in duplicate, expressed as 40 minus cycle threshold. The product was 
then electroporated on a 2% agarose gel for 35 minutes at 75 V. The validated primers for 
tdTomato recombination from Jahn et al. (Jahn et al., 2018) were utilized, which target locations 
upstream and downstream of the 5’ LoxP site to specifically and efficiently amplify non-
recombined alleles. 
 
Muscle histology and quantification 
Histological analyses are described in detail in previous publications from our laboratory (Fry et 
al., 2017; Fry et al., 2014; McCarthy et al., 2011; Murach et al., 2017b). Briefly, frozen tissue 
was sectioned (7 µm) and air-dried for a minimum of one hour. For Pax7, sections were fixed in 
4% PFA then subjected to epitope retrieval using sodium citrate (10 mM, pH 6.5) at 92°C for 20 
minutes. Endogenous peroxidase activity was blocked using 3% hydrogen peroxide in PBS for 7 
minutes, followed by a mouse-on-mouse block (Vector Laboratories, Burlingame, VT, USA). 
Sections were then incubated overnight with a Pax7 antibody, followed by incubation with a 
biotin-conjugated secondary antibody for Pax7. The Pax7 signal was amplified using 
streptavidin horseradish peroxidase (SA-HRP) followed by a tyramide signal amplification 
fluorophore (TSA). Sections were then incubated with 4’,6-diamidino-2-phenylindole (DAPI, 
1:10,000) for 10 minutes. For fiber cross-sectional area, sections were incubated with an 
antibody against dystrophin, followed by a fluorescent secondary antibody. To analyze ECM, 
muscle sections were fixed for 15 minutes in Bouin’s fixative in a humidified chamber at 37°C, 
washed, then incubated in Picosirius Red (PSR) solution (0.1% in saturated picric acid) for 2 
hours at room temperature. After washing and dehydration with ethanol, sections were mounted 
using a xylene-based media. Muscle sections were imaged using a Zeiss upright microscope 
(AxioImager M1, Oberkochen, Germany), and analyzed with Zen software or MyoVision 
software (Wen et al., 2017). For Pax7, entire muscle cross-sections were imaged at 20x 
magnification using the mosaic image stitching function in Zen. Pax7+ satellite cells were 
identified as Pax7+/DAPI+, and were quantified manually using tools in the Zen software 
(normalized to muscle fiber number). Similarly, entire muscle cross-sections were captured at 
20x magnification, and muscle fiber cross sectional area was determined using semi-automated 
analysis software, as was muscle fiber count (Wen et al., 2017). Picosirius red images were 
captured at 10x, and PSR area normalized to muscle area was quantified using a semi-
automated macro for hue, saturation, and lightness in the Zen software (>300,000 µm2 average 
muscle area for sham, >600,000 µm2 average for MOV).  
 
Single muscle fiber isolation and myonuclear quantification 
Single fiber myonuclear counts were obtained according to previous reports (Brack et al., 2005; 
McCarthy et al., 2011; Murach et al., 2017b). In brief, 48-hour PFA-fixed muscles were 
dissected into bundles then incubated in 40% NaOH for two hours at room temperature while 
rotating. Fibers were then washed liberally with PBS atop a 40 µm strainer, gently moved into 
tubes using tweezers, triturated lightly until completely separated using low retention pipette 
tips, then dispersed on glass slides. Fibers were mounted with a glass cover slip using 
VectaShield with DAPI (Vector). For analysis, linear sections (~300-500 µm) from 30 randomly 
selected individual muscle fibers per muscle were imaged at 20x magnification using the z-stack 
function in Zen. Myonuclei were manually quantified and fiber length was determined using a 
tool in Zen. An aggregate mean value from the 30 fibers analyzed from each mouse was used 
for statistics. 
 
Pathway and in silico analyses 
Gene expression pathway analysis was carried out using ConcensusPathDB with the 
overrepresentation feature for mouse genes in KEGG, Reactome, and Wikipathway databases, 
and a minimum input list overlap of “2” and p-value cutoff of p=0.01. Unique pathways were 
defined as those that did not have significant overlap in genes featured in other annotated 
pathways, from the same or different databases. Predicted miRNA targets were assessed using 
TargetScan, miRDB, and miRMap (miRMap score >50) based on complementarity of seed 
sequences in the top 100 differentially expressed genes in tdT high and negative endothelial 
cells. RNAhybrid was used to assess miRNA affinity for 3’ UTR binding (Krüger and 
Rehmsmeier, 2006). 
 
Single-cell RNA sequencing (scRNA-seq) 
For 14 day MOV experiments, the single cell suspensions from overloaded tamoxifen-treated 
Pax7-tdT or tdT parental plantaris muscles (n=3 mice/6 plantaris) was cleared of debris and 
doublets via FACS, as described above. The pellet was washed and re-suspended in dPBS with 
0.04% BSA to minimize ambient RNA and cellular aggregation, in accordance with 10X 
Genomics recommendations (10X Genomics, Pleasanton, CA, USA). Cell concentration was 
determined via hemocytometer prior to being loaded on the 10X Chromium chip. For the 96 
hour MOV experiments (n=4 mice/8 plantaris), cells were direct sorted into reverse transcription 
buffer after being cleared of debris, dead cells (DAPI), and doublets via FACS. After cells were 
loaded into the 10X Chromium Controller, the Single Cell 3’ reagent kit applied according to the 
manufacturer’s protocol. Libraries were prepared using version 3.0 chemistry and were 
sequenced on the Illumina NextSeq 500 platform, achieving a minimum of 200 million reads per 
sample. 
 
scRNA-seq analysis and tdT mapping 
Raw sequencing data were processed and counted to features using Cell Ranger 3.1.0 (10X 
Genomics) with the GRCm38 mouse assembly and transcriptome (release 99), supplemented 
with the Pax7-inducible tdTomato gene construct carried by the R26LSL-tdTomato mouse strain 
(Madisen et al., 2010) (see addgene #22799). Cell Ranger results were visualized and analyzed 
in Loupe, while additional quality control filtering and analysis was conducted in Seurat version 
v3.1.5 and Partek Flow. Seurat filtering was set to use at least 750 genes detected and less 
than 25% mitochondrial gene content, and Partek was set for a minimum of 400 and maximum 
of 6,000 genes expressed, a minimum of 0% and maximum of 15% mitochondrial reads, and 
excluded features where values were <1.0 and were in at least 99.9% of samples. A Cell 
Ranger summary for each individual experiment is as follows: 96 hour MOV tamoxifen-treated 
Pax7-tdT (4,846 estimated cells, 19,198 total genes detected, 82.1% fraction of reads in cells), 
96 hour MOV tamoxifen-treated Pax7-DTA (5,501 estimated cells, 18,970 total genes detected, 
80.0% fraction of reads in cells), 14 day tamoxifen-treated MOV Pax7-tdT parental (6,290 
estimated cells, 21,479 total genes detected, 96.4% fraction of reads in cells), 14 day tamoxifen-
treated MOV tdT parental (11,360 estimated cells, 18,982 total genes detected, 94.2% fraction 
of reads in cells). Cell types were classified according to high expression levels of classical 
markers (e.g. Pecam1 for endothelial cells, Pdgfra for FAPs, etc.).  
 
For RNA velocity, the BAM files from Cell Ranger were processed with Velocyto (v0.17.17) (La 
Manno et al., 2018) to obtain the spliced, unspliced, and ambiguous feature unique molecular 
identifier (UMI) counts. The matrices from Cell Ranger and Velocyto were then read into Seurat 
and analyzed, as previously described (Miller et al., 2020), including RNA velocity analysis with 
scVelo v0.2.2 (Bergen et al., 2020). Violin plots were generated in Seurat. 
 
Based on the results of the tamoxifen-treated MOV tdT parental experiment, the ratio log2(tdT-
full length + 1) - log2(tdT-truncated + 1) for each cell was used in the calculation of the expected 
tdT stop-cassette readthrough, where tdT-full length were reads aligning to the coding sequence 
(CDS) and 3’ UTR, and tdT-truncated were reads aligning to the stop-cassette. Since no 
recombination is expected in the parental strain, the ratios for each cell were used to create a 
distribution of expected values of read-through, and all cells in the parental and DTA treated 
strain were tested against this distribution using a non-parametric prediction interval to calculate 
the probability of that cell being derived from this null distribution. The resulting p-values were 
corrected for multiple comparisons using FDR. We also employed a tdT assembly where just 
the CDS was mapped to assess the amount of mis-mapping to the 5’ end of the transcript, 
which was primarily used for quantification of tdT levels in the Loupe software. 
 
QUANTIFICATION AND STATISTICAL ANALYSES 
Statistical Analyses 
Differences in tdT and Wisp1 mRNA via qPCR were determined using directional student’s t-
tests, with significance set at p<0.05. Differences in gene expression profiles in scRNA-seq data 
were first determined in the Loupe Cell Browser; this software uses sSeq (Yu et al., 2013) or 
EdgeR (Robinson and Smyth, 2007) to determine differential gene expression within and 
between clusters, and gene expression was significantly different when FDR adjusted p value 
was <0.05. As a second method of validation, differences in gene expression were evaluated in 
Partek Flow using lognormal with shrinkage and FDR step-up for multiple test correction with 
adjusted p<0.05. For the determination of tdT high endothelial cells, we used Log2>2 as a cutoff, 
and eliminated cells containing tdT 5’, Pax7, Myod, and Myog in order to provide confidence 
that high levels of tdT mRNA were not a consequence of mis-identification of tdT-expressing 
satellite cells. For muscle phenotyping after long-term MOV, all data were normal and 
differences between groups were analyzed via Two-Way ANOVA. When an interaction was 
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